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Abstract 
In the SSRF Phase-II beamline project, a Superconducting Wiggler (SW) will be installed in the electron storage ring. It may 
greatly impact on the beam dynamics due to the very high magnetic field. The emittance growth becomes a main problem, even after 
a well correction of the beam optics. A local achromatic lattice is studied, in order to combat the emittance growth and keep the good 
performance of the SSRF storage ring, as well as possible. Other effects of the SW are simulated and optimized as well, including the 
beta beating, the tune shift, the dynamic aperture, and the field error effects. 
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INTRODUCTION 
Shanghai Synchrotron Radiation Facility (SSRF) is a third generation light source with the beam energy of 3.5GeV [1-3]. It has 
been operated for users’ experiments since 2009. There are 20 straight sections in the storage ring of SSRF, including 4 long straight 
sections (LSSs) and 16 standard straight sections (SSSs). Two of the LSSs have been occupied by the injection magnets and the RF 
cavities respectively, and eight of the SSSs have been installed with insertion devices (IDs). The SSRF Phase-II beamline project will 
be soon implemented in the near future, and more IDs will be equipped, including one set of SW to generate hard X-ray. The SW has 
much higher peak field than other IDs, which is a challenge to retain the storage ring performance. Main parameters of the existing 
IDs and this SW are listed in table 1. 
Table 1: Main parameters the IDs in SSRF 
Name Type λID / mm LID / m By,peak / T 
H08U EPU 100 4.3 0.60* 
H09U58 EPU 58 4.9 0.68* 
H09U148 EPU 148 4.7 0.67* 
H13W Wiggler 140 1.4 1.94 
H14W Wiggler 80 1.6 1.20 
H15U IVU 25 2.0 0.94 
H17U IVU 25 2.0 0.94 
H18U IVU 25 1.6 1.00 
H19U1 IVU 20 1.6 0.84 
H19U2 IVU 20 1.6 0.84 
H03W SW 48 1.1 4.20~4.50 
* For horizontal polarization mode 
 
Since firstly installed to VEPP-3 [4], SW has been widely used in synchrotron light sources [5-12]. The magnetic field strength of 
SW is gradually raised thanks to the superconducting technology development. A peak field even up to 7.5T has been reached [9]. As 
the magnetic field strength increases, the critical energy of the photon emitted from SW is increased, and the influence of SW on the 
beam dynamics gets much stronger. Linear optics is distorted with SW, and compensation is achieved with quadrupoles in different 
ways, classified by local or global correction, and quadrupoles exited independently or in families. The non-linear effect is mainly in 
manner of dynamic aperture shrink, which would bring reduction of injection efficiency and beam lifetime. Magic finger has been 
used to eliminate the multipoles of SW in SPEAR [5] and SOLEIL [11], and high chromaticity is abated in CLS [8]. The horizontal 
emittance may increase after SW introduced. However, it can decrease if SW is located in low-dispersion or achromatic section [6, 
9].  
The peak magnetic field of the SW proposed for SSRF is 4.2T~4.5T, and in this paper we take 4.5T for our study. The SW may 
greatly impact on the beam dynamics of the storage ring. In order to retain the performance of the storage ring with SW, different 
schemes are tested. At first, a local optics correction is made by six quadrupoles adjacent to SW. Most of the beam parameters are 
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